Abstract A 67-year-old male presented with dyspnea for which lung scintigraphy was ordered to rule out pulmonary embolus. Planar images demonstrated abnormal midline uptake of Tc-99m macroaggregated albumin, which SPECT/CT localized to several thoracic vertebrae. Thoracic vertebral uptake on perfusion lung scintigraphy was previously described on planar imaging. Radionuclide venography and contrastenhanced CT subsequently demonstrated superior vena cava (SVC) obstruction with collateralization through the azygous/ hemiazygous system and vertebral venous plexus. SPECT/CT differentiated residual esophageal/tracheal ventilation activity, a clinically insignificant finding, from vertebral uptake indicative of SVC obstruction, a potentially life-threatening condition. Fig. 1 A 67-year-old male with known mild asbestosis with pleural plaques and bilateral pulmonary nodules presented to the emergency department with acute dyspnea for which lung scintigraphy was ordered to rule out pulmonary embolus (PE). SPECT/CT lung perfusion images were acquired post 6 mCi of Tc-99m macroaggregated albumin (MAA). There were no segmental mismatched perfusion defects, and the scan was reported to indicate a low probability of PE. SPECT/CT perfusion images demonstrated abnormal focal uptake in multiple upper/mid-thoracic vertebrae (red arrows and rectangle). The planar images (not shown) demonstrated heterogeneous midline activity. This finding is often attributed to swallowed activity from the ventilation study in the esophagus or trachea, especially that of smokers [1] . Contrastenhanced CT angiography hybridized with the 99mTc-MAA SPECT images, however, localized this activity posterior to the trachea and esophagus, within the thoracic vertebrae. The hybrid images (transaxial views in a and coronal views b) demonstrate foci of MAA uptake fusing to several dilated left dorsal and ventral emissary veins [2] of several thoracic vertebrae. SPECT/ CT hybrid imaging, however, localized this activity posterior to the trachea and esophagus, within the thoracic vertebrae. In the context of chronic SVC obstruction, collateral pathways must develop to maintain venous drainage [3] . Extrapulmonary uptake of 99mTc-MAA has most commonly been described in the liver, although uptake in the myocardium, brain, thyroid, parotid glands, spleen, and kidneys has also been described [4] [5] [6] [7] [8] . Another venous collateral path is that of the azygous/ hemiazygous venous system. Two previous case reports have described a similar finding of thoracic vertebral uptake in the context of SVC obstruction, however only on planar imaging [9, 10] . In one of the cases, contrast-enhanced CT showed several stenoses in the upper venous system [9] . Similar findings have been described with superior vertebral venous activity or uptake in bone scintigraphy and contrast-enhanced CT, respectively [11, 12] , and are likely related to increased flow phenomenon Nucl Med Mol Imaging (2016) 50:266-269 267
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Ethical statement The study was approved by an institutional review board or equivalent and has been performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments. All subjects in the study gave written informed consent or the institutional review board waived the need to obtain informed consent. Fig. 2 Radionuclide upper extremity venography of the right side (anterior projection shown) demonstrates high-grade obstruction at the level of the SVC with significant collateralization along the anterior chest wall (blue arrow) and the azygous/hemi-azygous system (red arrow) and retrograde flow into the right jugular vein (green arrow). This confirms the initial impression Fig. 3 Contrast-enhanced CT angiography further demonstrates complete SVC obstruction presumably secondary to pacemaker wire thrombus formation. Artifact caused by the pacemaker wires (blue arrow) precludes complete visualization of the obstructed section. a Collateralization along the azygous/hemiazygous system (green arrows) is shown. Collateralization through the dilated right anterior chest wall veins was also seen. b A coronal section demonstrates contrast within a prominent azygous/hemiazygous system (red arrows). The findings on the CT angiography corroborate the findings on both the lung perfusion scanning as well as radionuclide venography. These findings further help delineate the various collateralization pathways described the legend of Fig. 1 
